System of state aid for R&D
Research, experimental development and innovation (R&D&I) receive support from public funds in accordance with the Act No. 130/2002 (R&D Act), on the support of Research and Development from Public Funds. This Act regulates: the rights and obligations of subjects involved in R&D&I, the conditions for state aid, the provision of information on R&D&I through the research, experimental development and innovation information system (R&D&I IS) and tasks for R&D&I bodies 1 . The Research, Development and Innovation Council (the Council) is the expert and advisory body of the Government for the area of R&D&I and performs the following tasks: formulation of the National R&D&I policy, formulation of the Methodology of Evaluation of Results of Research Organizations, drafting of the regular annual analyses of R&D&I in the Czech Republic and their comparison with those from abroad, the role of administrator and operator of the R&D&I IS and preparation of proposals for the overall amount of aid for R&D&I. The Council has 17 members and in organizational terms it reports to the Office of the Government of the CR. The Chairperson of the Council is the Deputy Prime Minister of the Czech Government 2 State aid for R&D -is divided into targeted funding of grant projects for both basic research and applied research as well as the institutional block grants financing the long-term strategic development of research organizations. The main basis for this funding is the results of the evaluation of research institutions. These financial tools were modified by the significant organizational changes in the Czech R&D system since 2008.
Reform of research since 2008 -the aim was to improve the level of benefit provided by research, development and innovation for the Czech economy and society, to simplify aid for R&D, to support institutions based on their results, to significantly reduce the number of budgetary chapters involved (from 22 to 10) and to promote research excellence. The Czech R&D reform should be viewed in historical context. The first state R&D budget was set in 1993 after the split of former Czechoslovakia. Fig.1 shows the development of the R&D State budget during the last 20 years as well as the major tools used for institutional funding. There were several tools designed for funding research institutions such as "Research Intentions (VZ)" in the form of relatively large block grants that were awarded on a competitive basis. However, there was a little room for newcomers as well provided by the reallocation of funds depending on the research performance. The so called "Specific Research" was used to support university research conducted together with graduate and PhD students.
The most important change took place between 2009 and 2012. The Evaluation Methodology has been used as a new tool for budgeting. It defined acceptable categories of results of R&D activities (both basic and applied). Certain number of points was ascribed to these defined categories. This provided ranking to all research institutions according to the number of points, consequently giving a formula for institutional block grants (RVO) based on this evaluation. This system was since 2012 used to determine 20% of RVO, the remaining 80% was taken according to the medium-term plan of the State budget (the "20/80" rule). The most important changes introduced during the last 20 years are shown in Fig.1 .
History of the evaluation
Under Governmental Resolution No. 644 of 23 June 2004, the Council was instructed to evaluate the results of research and development activities. The aim of the evaluation was to assess the effectiveness of R&D institutions and to evaluate all the results from a given institution in relation to overall expenditure from the state budget for the given institution during the period monitored. The evaluation takes place on a regular basis, the evaluation criteria The evaluation takes place in 4 stages, including 1) listing of all results discarded from R&D&I because of their inconsistency in the data records, 2) an assessment of the professional level (meeting the definition of the type of result), 3) conflict resolutions and reactions to reports from submitting organization regarding discarded results, and 4) a final approval of the results of the evaluation by the Council. In the case of results which can be shown to include fundamental errors (false information), the proposed reduction in aid can be up to 100% (sanction). In 2012 sanctions amounting to 7 million EUR were applied (out of a total aid package of 330 million EUR). Three basic conditions, set out in the Methodology, are applied to the resultant evaluation:
• Adjustment of the ratio of institutional expenditures by Research institutions on basic (85%) and applied (15%) research, development and innovation (± 1.5%)
• Determination of institutional expenditures by Research institutions according to the proportion of disciplinary groups (with an adjustment up to ± 15 %)
• Determination of the ratio of institutional expenditures by Research institutions assigned by different groups of types of results -maximum increase of 1.5 times • Based on these correction coefficients the source file for data from the 2010 evaluation is recalculated, i.e. the individual point values for all the results evaluated are adjusted and a final result is generated.
Fig.2. Distribution of points related to the results of Research institutions in 2012
The pie-chart in Fig.2 shows the distribution of points into categories in 2012. About 85% of total number of points related to research results declared by Research institutions correspond to publication results such as Journals, Books and Proceedings. About 15% correspond to non-publication results such as patents, utility models, prototypes, certified methods, software, etc. The majority of results of all Research institutions is published in scientific journals.
Strengths and weaknesses of the evaluation
The positive aspects of the overall process include an increase in the number of research activities. During the period 2000 -2012 the share of total global production taken by Czech scientists increased by 117% and the relative In fact the ranking of Research institutions based on this evaluation methodology changes little with time. The first place is held by the Faculty of Mathematics and Physics of Charles University, the second place belongs to the Institute of Physics of the Czech Acad. Sci., and the third one to for Faculty of Science of Charles University.
Weak elements were the indiscriminate evaluation of books, with no regard to their quality, and the induced production of "soft" results in applied research (patents, verified technology, functional model, medical procedure, maps etc.), which are not put into practical use and bring no financial benefit, but are created solely for artificial improvement of evaluation results.
It should be pointed out, however, that the evaluation methodology has been designed mainly for budgeting purposes. So it is suitable for allocation of institutional funds among budget chapters. It is less suitable for allocation of block grants among research institutions within budget chapters. It is not designed for the evaluation of research performance of individuals or small research groups. At the institutional level the evaluation methodology in some cases has been used to assess the research performance of individual researchers. This was probably the reason behind resulted in criticism from part of the research community 3 .
The improved 2013 Methodology
The R&D Act requires that the Council distribute the institutional research funds according to the results achieved, which means that an evaluation must take place. Nevertheless, it is not so easy to evaluate scientific activities by bibliometry, i.e. counting journal impact factors, number of citations, etc. Detailed peer review may be biased in small countries and it is also quite expensive. Since 2012 there was an effort to modify current evaluation methodology that would reflect comments made by Council members, expert and advisory bodies of the Council, individual ministries, professional associations and research institutions, etc. The possible solution was a combination of bibliometric and peer-review approach. On June 19, 2013, the Government of the Czech Republic approved the improved 2013 Methodology for the period from 2013 to 2015.
The improved evaluation 2013 Methodology introduces peer-review of results in some areas such as the Social Sciences and Humanities. Research institutions select their best results to be peer-reviewed. Applied research is evaluated on the basis of patents and overall income obtained from competitive applied research projects. Proportion of publication results then slightly decreases from 85% to 82.5%. These concepts are incorporated into three parts of the improved evaluation methodology that are described below. Peer-review plays more important role in the Social Sciences and Humanities where books or papers published in national journals are common. Every book or book chapter will be evaluated at least by two independent reviewers. Scopus database is newly included in the similar way within the evaluation system. There is a certain number of points assigned to research results categories as shown in Table 2 The number of points assigned to bibliometric indicators depends on type, categories and quality of research result. In some cases the number of points is assigned by evaluation panels. The point values are summarized in Table I . The number is derived from the overall institutional block grant allocated in the last year (every CZK 10 million corresponds to one selected result). These results will be peer-reviewed and compared for every institution. The top 20% will be selected from all fields and receive extra points. This part of the evaluation corresponds to 10% of overall points allocated.  Part III: Evaluation of non-publication results will take place as follows. First the research results such as patents, plant varieties or breeds will be counted and corresponding point value assigned for each research institution (100 points for an EPO, USA or JPN patent, 50 points for a licensed CZ patent, 25 points for a plant variety or breed). In the next step the remaining part of points allocated for non-publication results (17.5%) will be redistributed in proportion to the overall income from applied research projects (apart from investments) and industrial collaboration for a particular research institution: ∑Total = α∑Projects + β∑Collaboration (α = 0.9; β = 0.1)
The relative proportion of the three parts of the improved evaluation methodology is shown in Fig.4 .
Fig. 4. The relative proportion of the three parts of the improved evaluation methodology

Technical and organizational support for the implementation processes
The important part of the improved 2013 Methodology is a system of Professional and expert panels. These panels, composed of both Czech and foreign experts, have been established for peer-review evaluations and to assess the quality of results. The result of the evaluation will be point scores, with a 75% share for all publication results, 10% for the quality of results and 15% for the results from applied research. The experience from the first year of implementation will be presented at the CRIS conference in May 2014.
Conclusions
The 2013 Methodology makes no claim to impose a definitive evaluation system. It has been designed as a solution for a transitional period. No major changes in the evaluation of research institutions are expected. Experience from previous years has shown that even when the method of evaluation changes, the ranking of major research institutions remains practically unchanged.
It is expected that a new methodology will be adopted after 2015, which will be the result of the Individual national project for tertiary education, research, development and innovation (IPn Metodika). Its aim is to make provision for prior experience and to deepen the disciplinary specificity (each group of scientific disciplines has its own characteristics). This approach was recommended 4 by the international audit of research, development and innovation in the Czech Republic carried out by Technopolis Group in 2011.
